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METHOD 3810

HEADSPACE

1.0 SCOPE AND APPLICATION

1.1 Method 3810 was formerly Method 5020 in the second edition of this
manual.

1.2 Method 3810 is a static headspace technique for extracting volatile
organic compounds from samples.  It is a simple method that allows large numbers
of samples to be screened in a relatively short period of time.  It is ideal for
screening samples prior to using the purge-and-trap method.  Detection limits for
this method may vary widely among samples because of the large variability and
complicated matrices of waste samples.  The method works best for compounds with
boiling points of less than 125EC.  The sensitivity of this method will depend
on the equilibria of the various compounds between the vapor and dissolved
phases.  

1.3 Due to the variability of this method, this procedure is recommended
for use only as a screening procedure for other, more accurate determinative
methods (Methods 8010, 8015, 8020, 8030, and 8240).

2.0 SUMMARY OF METHOD

2.1 The sample is collected in sealed glass containers and allowed to
equilibrate at 90EC.  A sample of the headspace gas is withdrawn with a gas-tight
syringe for screening analysis using the conditions specified in one of the GC
or GC/MS determinative methods (8010, 8015, 8020, 8030, or 8240).

3.0 INTERFERENCES

3.1 Samples can be contaminated by diffusion of volatile organics
(particularly chlorofluorocarbons and methylene chloride) through the sample
container septum during shipment and storage.  A field sample blank prepared from
reagent water and carried through sampling and subsequent storage and handling
can serve as a check on such contamination.

3.2 Contamination by carryover can occur whenever high-level and low-level
samples are sequentially analyzed.  To reduce carryover, the sample syringe must
be rinsed out between samples with reagent water.  Whenever an unusually
concentrated sample is encountered, it should be followed by an analysis of
reagent water.  It may be necessary to wash out the syringe with detergent, rinse
with distilled water, and dry in a 105EC oven between analyses.

3.3 Before processing any samples, the analyst should demonstrate daily
through the analysis of an organic-free water or solvent blank that the entire
analytical system is interference-free.
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4.0 APPARATUS AND MATERIALS

4.1 Refer to the specific determinative method for appropriate apparatus
and materials.

4.2 Vials:  125-mL Hypo-Vials (Pierce Chemical Co., #12995, or equivalent),
four each.

  4.3 Septa:  Tuf-Bond (Pierce #12720 or equivalent).

4.4 Seals:  Aluminum (Pierce #13214l or equivalent).

4.5 Crimper:  Hand (Pierce #13212 or equivalent).

4.6 Syringe:  5-mL, gas-tight with shutoff valve and chromatographic
needles.

4.7 Microsyringe:  250- or 500-uL.

4.8 Water bath:  Heated, with concentric ring cover, capable of temperature
control (+5EC).  The bath should be used in a hood.

5.0 REAGENTS

5.1 Refer to the specific determinative method and Method 8000 for
preparation of calibration standards.

6.0 SAMPLE COLLECTION, PRESERVATION, AND HANDLING

6.1 Refer to the introductory material to this chapter, Organic Analytes,
Section 4.1.

7.0 PROCEDURE

7.1 Gas chromatographic conditions and Calibration:  Refer to the specific
determinative method for GC operating conditions and to Method 8000, Section 7.4,
for calibration procedures.

7.2 Sample preparation:

7.2.1 Place 10.0 g of a well-mixed waste sample into each of two
separate 125-mL septum-seal vials.

7.2.2 Dose one sample vial through the septum with 200 uL of a    
50 ng/uL calibration standard containing the compounds of interest.  Label
this "1-ppm spike."
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7.2.3 Dose a separate (empty) 125-mL septum seal vial with 200 uL of
the same 50 ng/uL calibration standard.  Label this "1-ppm standard."

7.2.4 Place the sample, 1-ppm-spike, and 1-ppm-standard vials into a
90EC water bath for 1 hr.  Store the remaining sample vial at 4.0EC for
possible future analysis.

7.3 Sample analysis:

7.3.1 While maintaining the vials at 90EC, withdraw 2 mL of the
headspace gas with a gas-tight syringe and analyze by direct injection into
a GC.  The GC should be operated using the same GC conditions listed in the
method being screened (8010, 8015, 8020, 8030, or 8240).  

7.3.2 Analyze the 1-ppm standard and adjust instrument sensitivity to
give a minimum response of at least 2 times the background.  Record
retention times (RT) and peak areas of compounds of interest.

7.3.3 Analyze the 1-ppm spiked sample in the same manner.  Record RTs
and peak areas.

7.3.4 Analyze the undosed sample as in Paragraph 7.3.3.

7.3.5 Use the results obtained to determine if the sample requires
dilution or methanolic extraction as indicated in Method 5030.

8.0 QUALITY CONTROL

8.1 Before processing any samples, the analyst should demonstrate through
the analysis of a distilled water method blank that all glassware and reagents
are interference-free.  Each time a set of samples is extracted or there is a
change in reagents, a method blank should be processed as a safeguard against
chronic laboratory contamination.  The blank samples should be carried through
all stages of the sample preparation and measurement.  

8.2 Standard quality assurance practices should be used with this method.
Fortified samples should be carried through all stages of sample preparation and
measurement; they should be analyzed to validate the sensitivity and accuracy of
the analysis.  If the fortified waste samples do not indicate sufficient
sensitivity to detect less than or equal to 1 ug/g of sample, then the
sensitivity of the instrument should be increased. 
 

9.0 METHOD PERFORMANCE

9.1 No data provided.
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